This paper reports the fabrication of a resistivity meter. The device was designed to measure potential values while the current was kept constant. Through this, the resistivity of the soil was obtained. The device was tested in the Federal Polytechnic, Ede, Nigeria , using Wenner fourelectrode point arrangement and the result obtained was not far from the values gotten using standard tetrameter under the same conditions.
INTRODUCTION
Resistivity is the resistance of unit length of material of unit cross sectional area. It decreases with increase in moisture content of the material until its minimum value is obtained. This minimum resistivity value is the resistivity of the material (www.lyncole.com 2005).
Soil resistivity is the key factor that determines what the resistance of a grounding electrode will be, and to what depth it must be driven to obtain low ground resistance. All soils conduct electrical current, with some soils having good electrical conductivity while the majority has poor electrical conductivity. The resistivity or inverse of conductivity of the soil is obtained using resistivity meter.
Method of four-electrode profiling has been used in soil practices since 1931 for evaluating soil water content and salinity under field conditions (McCorkle, 1931; Edlefsen and Anderson, 1941; Rhoades and Ingvalson, 1971) . Halvorson and Rhoades (1976) applied a four-electrode probe in the Wenner configuration to locate saline seeps on croplands in USA and Canada. Austin and Rhoades (1979) developed and introduced a compact low-cost fourelectrode salinity sensor into routine agricultural practices. A special soil salinity probe, which utilized the same four-electrode principle, was also designed for bore-hole measurements and/or for permanent installations in soils for infiltration and salinity monitoring (Rhoades and Schilfgaarde, 1976; Rhoades, 1979 ). An electrical cell used to measure electrical conductivity of soil samples, pastes, and suspensions, was also developed based on fourelectrode principle (Gupta and Hanks, 1972) . Relationships between electrical conductivity measured in-situ with four-electrode probe and conductivity of soil solution or saturated soil paste were developed (Nadler, 1982; Rhoades et al., 1989a) . The method of four-electrode profiling was also used for evaluation of some other soil properties, such as soil water content (Edlefsen and Anderson, 1941; Kirkham and Taylor, 1949) , structure (Nadler, 1991) , bulk density, porosity, and texture (Banton et al., 1997) .
In the present study, the authors fabricated a resistivity meter using available materials that could measure soil resistivity or its inverse. This was necessitated by high cost of importation of ready made products today.
Theory of Application:
Ohm's Law describes the electrical properties of any medium. Ohm's Law, V = I R, relates the voltage of a circuit to the product of the current and the resistance. This relationship holds for earth materials as well as simple circuits. Resistance, however, is not a material constant. Instead, resistivity is an intrinsic property of the medium describing the resistance of the medium to the flow of electric current. Resistivity is defined as a unit change in resistance scaled by the ratio of a unit cross-sectional area and a unit length of the material through which the current is passing (Figure 1 ). Resistivity is measured in ohm-m and is the reciprocal of the conductivity of the material.
Hence, considering a cylindrical material of resistivity ρ, length L and cross sectional area 'A', then its resistance is given by:
If two electrodes are inserted into the ground and an external voltage is applied across them, there will be a flow of electric current through the earth from one electrode to the other (Dobrin and Savit, 1988) . The lines of flow are always perpendicular to the equipotential surface. Figure 1 shows a typical schematic diagram of Wenner Array (Arrangement) Method of the probes.
The potential difference impressed across electrodes A and B is distributed along the space between them while the potential difference between electrodes C and D for a semi-infinite earth of uniform resistivity 'ρ', is expressed by (Dobrin and Savit, 1988) was obtained from equation 6; it can be observed that the apparent resistivity is independent of the position of the electrode and is not been affected even though the potential electrodes are interchanged. It is assumed that the apparent resistivity is uniform within the subsurface (Dobrin and Savit, 1988) ; this value will then be equal to the true resistivity of the subsurface structure of the soil.
MATERIALS AND METHOD
The construction of the resistivity meter was based on the Wenner four-point electrode arrangement. The circuit connection was done in accordance with the block diagram shown in fig 2. In the fabrication of this work, a project plastic sheet was cut into required dimension of 28cm x 15cm x 9cm. The processing circuitry, the digital display, and the power source were all enclosed in a hinged plastic box. The probes were affixed to the front of the box with the aid of connectors. The calibration was done using a standard value obtained from an existing terameter. Figure 3 is the circuit diagram of the fabricated resistivity meter. The circuitry was connected as shown in Fig.3 below. The fabricated meter was used to carry out a survey at Federal Polytechnic Ede, Nigeria, to test the workability of the device and the results obtained were analysed. 
RESULT AND DISCUSSION
The results obtained are as shown in table 1. The current was made constant while the voltage varies. The geometric factor already established was used with the resistance obtained to determine the apparent resistivity. Table 2 is the result obtained using a standard tetrameter on the survey location under the same atmosphere. 
CONCLUSION
A measuring instrument for soil resistivity was fabricated using available materials picked from roadside shops. The instrument works based on the principle of Ohm's law as applied to soil. The current kept constant makes it easier and faster to work with it. This fabricated resistivity meter compares favourably with the standard tetrameter in the laboratory.
